Introduction Epilepsy, which requires complex care, can be further complicated by comorbid mental illness. Evidence indicates deficiencies exist in the care received for both epilepsy-related care and for mental health care in people with epilepsy. Evidence indicates there are deficiencies in both these areas for people with epilepsy. Our objective was to evaluate treatment gaps in epilepsy and mental health care among California adults with epilepsy and to compare the mental health services and treatment received by people with epilepsy to that of the general population.
Introduction
Epilepsy, a chronic neurological disorder, affects approximately 2 million Americans and is more common than autism, cerebral palsy, multiple sclerosis, and Parkinson disease combined (1). The likelihood of premature death increases with some types of epilepsy, especially if seizures are not well controlled (2). The risk for suicide among people with epilepsy is 5 times the rate of the national population, reflecting the burden of untreated mental illness in this population (3) (4) (5) . People with epilepsy require complex care but often face barriers accessing quality treatment, which hinder care and increase health disparities (6-8). US population-based studies indicate that up to 36% of adults with epilepsy had not seen a neurologist or epileptologist in the past year, and as many as 26% of people with recent seizures did not take medicine to control seizures (7, 9, 10) . Healthy People 2020, a set of national objectives to improve population health in the United States, includes a goal of increasing the proportion of people with epilepsy and uncontrolled seizures who receive appropriate medical care (11).
The Centers for Disease Control and Prevention (CDC) supported questions in the 2005 California Health Interview Survey (CHIS) to examine health services among community-dwelling adults with epilepsy. Our objective was to use the 2005 CHIS to examine treatment gaps in epilepsy and mental health care in California adults with epilepsy and to compare the mental health services and treatment received by people with epilepsy to that of the general population.
Methods
CHIS is a geographically stratified, 2-stage telephone survey that has been conducted every other year since 2001. The data are cross-sectional. The first stage draws a sample of telephone numbers using a list-assisted random-digit-dial method; in the second stage, 1 adult (aged 18 or older) is randomly selected among all adults in the household as the respondent. The methods are described in detail elsewhere (9, 12) . In its 2005 data collection cycle, CHIS completed interviews with 43,020 adults statewide. Interviews were conducted in English, Spanish, Chinese, Korean, and Vietnamese. Detailed information on the complex CHIS 2005 weighting procedures is available at www.chis.ucla.edu/pdf/CHIS2005_method5.pdf. The response rate for the adult extended interview was 54% using the American Association for Public Opinion Research's fourth method for calculating response rate. Detailed information on CHIS response rates is available at www.chis.ucla.edu/pdf/CHIS2005_method4.pdf. Procedures for data collection and analysis were approved by the institutional review boards at the University of California, Los Angeles, and the California Health and Human Services Agency.
Measures
Three CDC-developed questions were used to identify people with epilepsy and classify them as having active or inactive epilepsy (7): 1) "Have you ever been told by a doctor that you have a seizure disorder or epilepsy?," 2) "Are you currently taking any medicine to control your seizure disorder or epilepsy?," and 3) "How many seizures have you had in the last 3 months?" Respondents were defined as having active epilepsy if they reported being told by a physician that they had epilepsy and reported either taking a medicine to control epilepsy or having at least 1 seizure in the past 3 months. Active epilepsy was further categorized by whether there had been a seizure in the past 3 months ("current seizures"). This distinction is relevant because adults with active epilepsy and current seizures are a high-priority group (ie, refractory/uncontrolled epilepsy contrasted with active but well-controlled epilepsy), warranting intervention. Adults who had ever been told by a doctor that they had a seizure disorder or epilepsy (ie, a history of epilepsy) but were not taking medication for epilepsy and had not had a seizure in the past 3 months were classified as having inactive epilepsy (this group includes respondents who responded "no longer have epilepsy" to the question about seizures in the last 3 months) (7). The CDC-developed questions also ask the following: 1) "In the past 12 months, have you seen a neurologist or epilepsy specialist for your epilepsy and seizure disorder?" and 2) "During the past month, to what extent has your epilepsy and its treatment interfered with normal activities like working, school, or getting together with family and friends?" Respondents who answered "moderately," "quite a bit," or "extremely" were defined as having their epilepsy interfere with normal activities.
The presence of psychological distress was measured using the , an epidemiologic tool with good precision for identifying cases of DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition) disorders in the community (13). The K6 has 5 response options, scored from 0 to 4, that are summed across the 6 items to create a scale (range, 0-24); a score of 13 or more indicates psychological distress. The K6 is an efficient screen for "serious mental illness" in the general population (14) .
All CHIS respondents were asked the following validated question from CDC's Healthy Days Measures: "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?" (15) . Respondents who said that their mental health was not good for 14 or more of the preceding 30 days were defined as having frequent mental distress (16) .
To assess use of health services, respondents were asked whether they had health insurance currently, whether they had been insured all or part of the past year, whether they had a usual source of care, and whether they had met with a physician in the past year. Respondents were also asked about their perceived need for mental health care and their use of mental health services in the past 12 months. Whether health insurance covered mental health care was asked only of respondents who responded affirmatively to either of the 2 questions on perceived need for mental health care or use of mental health services. Psychotropic drug use was assessed with the question, "During the past 12 months, did you take any prescription medications, such as an antidepressant or sedative, almost daily for 2 weeks or more, for an emotional or personal problem?" Respondents who reported needing or receiving help for an emotional or mental health problem were asked, "During the past 12 months, did you have difficulties in getting mental health treatment?" Respondents were also asked, "In the past 12 months, did you receive care in an emergency room for emotional or mental health problems?" Statistical analysis SAS version 9.1 (SAS Institute, Inc, Cary, North Carolina) and SAS-callable SUDAAN version 8.0 (RTI International, Research Triangle Park, North Carolina) were used for all analyses. Univariate statistics were produced for the sociodemographic health factors and measures of mental health use, separately for adults with and without a history of epilepsy, and nonoverlapping 95% confidence intervals were used to examine differences between groups. Logistic regression models were fit to estimate odds ratios for several outcome measures based on epilepsy history and mental distress while controlling for sociodemographic characteristics (age and sex) and the high prevalence of medical comorbidities (self-reported doctor-diagnosed asthma, diabetes, high blood pressure, heart disease, stroke, and cancer) in adults with epilepsy thought to confound associations with mental health outcomes of interest (7). In this small sample of adults with epilepsy, the introduction of other covariates (race/ethnicity, employment, insurance status) in the multivariate models reduced observations, in some cases to 1 person in each cell, precluding the use of these additional covariates. To produce accurate standard errors, replicate weights were used to control for the complex CHIS sample design. Additional information on the use of replicate weights with the CHIS data is available at www.chis.ucla.edu/pdf/weighting_var_chis_02282007.pdf
Results

Characteristics
Results from the 2005 CHIS (12,17) indicated that adults with a history of epilepsy were less likely to be married and less likely to have obtained a college or graduate degree than adults without a history of epilepsy. Significantly more respondents with a history of epilepsy had a physical disability or were unable to work and had psychological distress and frequent mental distress.
Access to care and epilepsy-related activity limitations
Most adults in this survey (82%) had seen a physician in the past 12 months (Table 1) . Compared with adults with inactive epilepsy, adults with active epilepsy were more likely to have seen a neurologist or epilepsy specialist in the past 12 months. Even so, an estimated 27% of those reporting a seizure in the past 3 months had not seen an epilepsy specialist or neurologist during the preceding year. Significantly more adults with active epilepsy and current seizures reported that epilepsy interfered with their normal activities, compared with those with active epilepsy but without current seizures. Current and past-year health insurance status did not differ significantly between respondents with active epilepsy, inactive epilepsy, and no epilepsy, but 10% to 21% of these groups were uninsured in 2005 (Table 1) .
Mental health care and psychological distress
Compared with respondents without epilepsy, those with active epilepsy (with or without current seizures) were more likely to have perceived a need for mental health care in the past 12 months (Table 1) . Respondents with active epilepsy (with or without current seizures) and inactive epilepsy were more likely to have seen a mental health care provider in the past 12 months than were those without a history of epilepsy (Table 1) . Respondents with active epilepsy with current seizures and inactive epilepsy were also more likely to have been to an emergency department for mental health care. After adjustment for age, sex, and medical comorbidities, adults with active epilepsy with current seizures were more likely to have taken a psychotropic drug for mental health care in the past 12 months than were those without a history of epilepsy (Table 2) . No significant differences in reported delays were found for mental health treatment between those with epilepsy and the general population (Table 2) .
More than three-fourths of all adults with psychological distress perceived a need for mental health care in the past year (Table 3) . Compared with psychologically distressed people without epilepsy, psychologically distressed people with epilepsy were more likely to have seen a mental health provider in the last 12 months (57% vs 32%) (Table 3) . Adults with psychological distress were more likely than those without such distress to have been to an emergency department for mental health care in the past year, but the percentages were small (Table 3) . Almost 1 of 5 adults with epilepsy and psychological distress had been uninsured all or part of the previous year, while 32% of adults without epilepsy but with psychological distress reported the same experience (Table 3) .
Adults with epilepsy, both with and without psychological distress, and adults without epilepsy but with psychological distress were more likely to have taken a psychotropic drug for mental health care in the past 12 months than were those with no history of epilepsy and no psychological distress (Table 3) . Less than one-third of all adults with psychological distress had experienced delays in getting mental health treatment in the past 12 months (Table 3) . Most adults with epilepsy and psychological distress (86%) and without epilepsy but with psychological distress (76%) had health insurance coverage that included mental health coverage (data not shown), meaning that 14% and 24% of these subgroups, respectively, had no mental health coverage.
Discussion
The gap in epilepsy care is the difference between having everyone with active epilepsy see a neurologist or epilepsy specialist and the actual percentage who reported seeing such a physician. We found that approximately 27% of adult Californians with epilepsy and recent seizures had not seen a neurologist or epilepsy specialist in 12 months, a finding similar to those of other population-based studies. In the 2004 HealthStyles Survey, only 36% of respondents with self -reported epilepsy had seen a neurologist or epileptologist in the past 12 months (10); the 2005 Behavioral Risk Factor Surveillance System survey found that 16% of adults with epilepsy and recent seizures were not taking medicine to control their seizures, and 35% had not seen a neurologist or epileptologist in the past year (7).
These data may overstate the treatment gap. For example, most respondents to the 2005 CHIS with active epilepsy and current seizures had seen a physician in the past 12 months. These providers may have collaborative relationships with neurologists or epileptologists so that appropriate changes in epilepsy treatment are made without the patient seeing the neurologist. These data may also understate the difference between respondents who have epilepsy and those who receive any specialty treatment. The survey includes a general neurologist as an epilepsy specialist; this may not be sufficient, especially for those with treatment-resistant epilepsy.
We estimate, conservatively, that 40% of California adults with epilepsy and psychological distress do not receive mental health care, indicative of a second treatment gap. Population-based studies clearly demonstrate that people with epilepsy have more mental disorders than the general population (17-19). Furthermore, community-based studies indicate that people with epilepsy and psychiatric disorders often do not receive psychiatric care. One study found that 38.5% of depressed people with epilepsy had never been evaluated or treated for depression (20).
Our study suggests that psychologically distressed adults with epilepsy receive as much (perhaps more) mental health care than the general California population with psychological distress. This finding may be because adults with epilepsy are already in a health care system, facilitating access to other medical or mental health care, to the diligence of those who provide their epilepsy care, or California public policy that facilitates access to mental health treatment for some (21).
The deficiency in mental health treatment for people with epilepsy in our study may illustrate the general gap for mental health care that exists in the United States (22,23). Furthermore, although we found that more than half of adults with epilepsy and psychological distress saw a mental health provider in the past year and a somewhat larger percentage took a psychotropic drug in the past year, whether any of this represents quality mental health care is unknown. In the 2005 CHIS, seeing a mental health provider could mean seeing a therapist only once in the past year. If we had used a standard that one had to receive quality mental health care, the gap in services would be considerably larger.
A thorough effort (24) to define "quality" epilepsy care detailed these follow-up requirements for patients with this disorder: at least an annual review of epilepsy-specific topics such as drug-drug interactions, family planning, screening for mood disorders, interventions if a patient continues to have seizures or to experience side effects from medication, and mental health treatment or referral for specialty mental health care if a psychiatric disorder is diagnosed. These requirements suggest that, without dramatic changes in the resources available in primary care settings and the training received by the physicians, people with epilepsy need at least yearly contact with some member of a specialty epilepsy care team who can provide the education and screening needed to identify and treat morbidities. Furthermore, mental health care providers must collaborate with neurologists and epileptologists to directly and indirectly guide the mental health care treatment that will affect adherence to medication, seizure control, and quality of life. Finally, effective community-based interventions designed to treat comorbid mental illness in people with epilepsy can be implemented more broadly to improve their quality of life (25, 26) . This study had several limitations. The data were self-reported and may be subject to recall bias. Our definition of active epilepsy differs from that provided by the International League Against Epilepsy, but it has been accepted for many large-scale surveillance studies (7). No causal associations can be drawn between epilepsy status and serious psychological distress because these data are cross-sectional. There may be misclassification of acute symptomatic seizures or nonepileptic seizures as epilepsy, although it is unlikely that the small percentage of adults estimated to have nonepileptic seizures would skew estimates (27) . Stigma related to reporting epilepsy or psychological distress may have resulted in underreporting of these conditions (28). Cases of psychological distress may also have been underestimated because of effective treatment in some cases, but this is unlikely to substantially change findings, given the associations seen between mental health treatment variables in respondents with epilepsy and no distress. Although epilepsy data were available in 2003 and 2005, mental health-related variables were only available on the 2005 CHIS. Therefore, the data we used were limited to a small sample of respondents with epilepsy and with psychological distress, precluding additional reliable analysis of subgroups (eg, race, income, insurance status). Also, the small sample size resulted in some odds ratios that exaggerate the magnitude of associations between independent and dependent variables. Finally, although the use of imputation on some survey variables may be a limitation, there were few cases of imputation in this study, so the effects on these data would most likely be small. This is the first large population-based study in the United States examining the mental health treatment gap for people with active epilepsy. Large numbers of adults with epilepsy perceive a need for mental health treatment, but fewer receive treatment from a mental health provider. This research supports the conclusion that quality epilepsy care must include the assessment for and treatment of mental health disorders. Additional population-based studies can be supported in other states and nationally to examine how patterns in access to mental health care for people with epilepsy may differ from those seen in California. 
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